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Introduction
Over the past thirty years a great deal of academic effort has been devoted to better understanding how the deployment of IT might support improvements to an organization's operational performance. [Brynjolfsson & Hitt; 1996 Hitt et al, 2002 . Within this broad domain, a significant number of researchers have been particularly interested in exploring the extent to which the innovative application of IT might have the potential to deliver an outright competitive advantage to their adopters [Mata et al, 1995 ; Powell & Dent-Micallef, 1997; Dehning & Stratopoulos, 2003 ]. Much of the early work in this field [Ives & Learmonth, 1984; Porter & Millar, 1986 ] adopted a 'competitive forces' perspective, in which competitive advantage is attained when IT is used innovatively to re-write the rules of competition by significantly lowering costs or facilitating differentiation. However, it wasn't long before serious questions were being asked about the sustainability of these strategic information systems [Clemons, 1986; Galliers, 1993] .
More recent contributors to this debate have used the 'strategic necessity hypothesis' [Powell & Dent-Micallef, 1997] , to argue that it is unlikely that any individual application of IT will deliver a sustainable competitive advantage. This is so because it is relatively easy for firms to understand, and then copy their competitors' systems, and that failure to do so, will leave them competitively disadvantaged [Melville et al, 2004] . However, even if one accepts that the IT artifact, no matter how innovatively applied, is always susceptible to imitation, it is then possible to draw two very different inferences from this insight. One group of authors would infer from the 'strategic necessity hypothesis', that IT is now such a readily accessible, affordable and homogenous commodity that has limited potential to deliver a sustainable competitive advantage [Carr, 2003; Thatcher & Pingry, 2007] . By contrast, others would use the resource-based theory of the firm [Wernfelt, 1984; Barney; to contend that it is possible to gain a strategic advantage if the adoption of information systems is supported through the deployment of an appropriate portfolio of complementary resources and capabilities [Wade & Hulland, 2004] . From these contrasting views, a very lively debate has erupted, within the information systems community, as to whether IT can provide a differential advantage to individual firms [Bhatt & Grover, 2005] , or whether because of its ubiquity, 'IT doesn't matter' [Carr, 2003] .
Against this backdrop, the broad aim of this paper is to draw upon resource-based theory, to explore whether it is possible to identify a portfolio of IS-related resources / capabilities that are necessary to facilitate the delivery of sustainable improvements in competitive positioning from the application of business IT. However, in so doing, we make a significant departure from previous studies by using individual IS initiatives as the unit of analysis, and explore the competitive impacts of IT at the process level. To this end, the remainder of the paper proceeds as follows. The next section presents a critical review of the literature, from which the study's specific objectives are derived. We then develop a conceptual framework, before presenting a review of the research methods that were applied to collect data to test the model. The framework then provides the basis for a mixed, quantitative and qualitative analysis, which is presented in the fifth section. We conclude by summarizing the findings and limitations of our study, and by proposing an agenda for future research.
IT-enabled Competitive Positioning: a Critical Review
The purpose of this section is to provide an overview of the resource-based theory of the firm, before critically reviewing its use in prior studies of the role of IT in delivering sustained improved competitive poisoning. In so doing, gaps in the literature are identified and the objectives of the study explicitly presented.
The Resource-based View [RBV]
For an organization to realize a competitive advantage, it must satisfy a number of conditions: it must be doing something appreciably better than its competitors, this difference must be valued by its customers, but it must not be readily replicated by its competitors [Day, 1984; Porter, 1985] . Whilst it has been recognized that any competitive advantage is to be valued, it is also recognized that it is likely to be eroded over time, as competitors take steps to imitate the winning formula. Consequently, the holy grail of strategic management is to find sources of sustainable sources of competitive advantage [Porter, 1985] , which Barney [1991] defines as ones that: 'continue to exist after efforts to duplicate that advantage have ceased'. In recent years the resource-based view of the firm has attracted many adherents, as it provides a coherent explanation of how any competitive advantage might be sustained.
The origins of the RBV lie in the work of authors, such as Penrose [1959; p.7] who suggested that a firm should be viewed as 'a collection of human and physical resources bound together in an administrative framework, the boundaries of which are determined by the area of administrative coordination and authoritative communication'. However, the various writings on the subject didn't really coalesce into a distinctive and coherent theoretical position -the 'resource-based view of the firm' -until the publication of an influential article by Wernerfelt [1984] , in which he noted that 'both strategy scholars and managers often failed to recognize that a bundle of assets, rather than a particular product-market combination chosen for its deployment, lies at the heart of their firm's competitive position'. The RBV posits that firms compete on the basis of heterogeneously distributed, 'unique' resources that are valuable, rare, inimitable and non-substitutable -the so called VRIN characteristics [Barney, 1991] .
Firms that were once thought of as being homogenous are now seen to be differentiated through their possession of difficult-to-imitate resources, which are responsible for the observed variability in their financial and operational performance [Wernerfelt, 1984] . With respect to the role of IT in competitive positioning, there is a growing recognition, as discussed below, that it is those resources which support the effective application of IT, rather than the technological artifact itself, that are best suited to sustaining a competitive advantage.
Resource Complementarity and IT-enabled Competitive Advantage
When seeking sources of sustained competitive advantage, it soon became apparent to members of the business and the academic communities, that the speed, power and flexibility of IT might be effectively harnessed [Porter & Millar, 1986 
Critique of Literature and Research Objectives
Prior resource-based studies of the impacts of IT have typically attempted to assess the economic or competitive impacts of complementary resources, at the enterprise level [see 5] , to determine the extent to which they are perceived to be both transparent and replicable. Consequently, there is much scope for initiating new studies, which adopt alternative, and more flexible, measures of resource heterogeneity and advantage sustainability, and which explicitly focus on IS initiatives, rather than the firm. In addition to attempting to explicitly fill these important gaps in the literature, it was envisaged that this study would make further contributions to the extant literature by empirically assessing the relevance and legitimacy of the Wade & Hulland [2004] taxonomy of complementary IS resources.
IS capabilities for SICP 2. To explore how the transparency and replicability of individual capabilities will affect the sustainability of any improved competitive positioning;
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3. To explore whether the extent to which the competitive positioning of individual processes is affected by the application of IS capabilities;
4. To determine how the transparency and replicability of IS capabilities will affect the sustainability of any improvement, at the process level;
It was envisaged that in testing these objectives, many significant new insights, with respect to the nature, development and relative importance of IS capabilities, might be derived.
Research Framework
The research framework for this study is comprised four key constructs, which are explicitly measured through the study, and a further two which help to ground the study, but are not . The form and function of each of these constructs is briefly described in the following discussion.
Information Systems Capabilities
As noted earlier, a growing number of divergent taxonomies of IS-related capabilities and An 'IS initiative' was defined as either as a completely new IS implementation, or a major revision to an existing system, which was explicitly instituted to improve competitive positioning.
Sustained Improved Competitive Positioning [SICP]
As imitate the strategy of a rival, it must first identify the capabilities, which underline the rival's competitive advantage and then it must be able to acquire them [Grant 1991 ]. Consequently, for the purpose of this research, the ability of an IS capability to confer SICP was measured in terms its transparency and replicability.
Research Methods
There are growing numbers of researchers who choose to combine both quantitative and qualitative approaches in a single study, to build a richer and deeper picture of the phenomenon under investigation, increase the validity of findings and to help explain diverging results [Trend 1989 ]. Against this backdrop, we chose to follow Cavaye's [1996] advice and collect both quantitative and qualitative data, one after the other, from the same site. Moreover, our research  Un-tested Relationship:
 Measured Construct Figure 1 : ISenabled sustainability framework philosophy can best be described as 'pluralist', as it incorporated both interpretive and positivist elements, as recommended for the study of complex technologies, in organizational contexts [Mingers, 2004] 2 . The initial questionnaire survey was executed using positivistic principles, but when analyzing the rich database of interview transcripts, we attempted to adopt more of an 'interpretive' style, as our overarching aim was to gain 'knowledge of reality' through the study of social constructions [Klein & Myers, 1999] . The aim of this section is to firstly review how a questionnaire was designed, validated and executed, before describing the methods employed for the follow-up qualitative study.
Quantitative study -design, validation and targeting
A detailed questionnaire, based upon the research model described previously, was used to collect the data necessary to explore the research. As the focus of this study was very different from previous questionnaire-based contributions, it was not possible to adapt specific questions and item measures from the existing literature. Consequently, once a draft questionnaire had been created, it was necessary to subject it to a rigorous validation process. The draft questionnaire was validated through a phased pre-testing regime: firstly, with twelve experienced IS researchers and academics; then, after some amendment, it was re-tested with a different set of seven IS academics; and, finally, with ten practicing managers, all of whom were experienced users of information systems. The pre-tests were very useful, as they resulted in a number of significant improvements being made to the structure of the survey and the wording of specific questions. Having refined the questionnaire, a pilot study exercise involving 57 managers was also undertaken. This provided valuable insights into the likely response rate and analytical implications for the full survey. A discussion of the operationalization of the research variables can be found in Appendix C, whilst a copy of the research instrument has been provided in Appendix D.
Quantitative study -sample targeting and characteristics
As we were primarily seeking insights into the competitive impacts of IT, it was recognized that the most appropriate group of individuals to target would be managers and executives who had been involved in major information systems initiatives. Consequently, a range of practicing managers was explicitly targeted, as it was envisaged that they could provide the required organizational perspective. Moreover, it was decided to target only large, private sector organizations, as it was felt that smaller companies were unlikely to have the specific in-house IS capabilities, under scrutiny, and it was also envisaged that public sector organizations were unlikely to have the required competitive focus to their operations. Given that we sought to recruit participants who would initially complete a highly complex and commercially sensitive survey instrument, and then be prepared to participate in fairly lengthy interviews, we recognized that there was little likelihood of satisfying these objectives, from a completely random sample. sampling frame of managers, with whom the researchers' host organizations had professional ties, was constructed. In particular, we targeted the managers of undergraduate students, on their placement year, and practicing managers who had graduated from executive development or executive MBA programs. Each manager was asked to fill out the questionnaire themselves, if they were in a position, so to do, or to pass it on to a suitably positioned colleague.
A total of 109 valid responses were received from the 839 questionnaires successfully e-mailed out, representing a response rate of 13%. Whilst this response rate is perhaps a little disappointing, it is not surprising given the commercially sensitive nature of questions relating to an organization's competitive positioning, and the complexity of the research instrument.
However, the fact that our sample comprised responses from organizations representing a wide variety of sizes and sectors 3 , provides much reassurance that our sample is likely to represent a wide spectrum of businesses.
Qualitative study -design, validation and targeting
The broad aim of the second phase of our study was to revisit each of our research propositions, but this time adopting a qualitative lens, to provide richer and deeper insights, and to help explain and interpret the results of our quantitative study. Consequently, having completed the element of the quantitative study and reflected upon its results, a script of interview questions was developed. The script was explicitly designed to complement and enrich the statistical findings by probing specific aspects of our results that required further clarification or interpretation. For example, interviewees would be reminded of their questionnaire responses relating to the specific business processes, which had attracted an improvement in competitive positioning, and then asked to explain the ways in which these improvements could either be directly or indirectly attributed to the adoption of their IS initiative. However, whilst the interview guide was highly structured, to ensure that all interviewees addressed a set of core themes, it is probably more accurate to describe the process as semi-structured, as the interviewers needed latitude to more deeply probe responses, or explore emerging issues. The provisional interview script was pre-tested with fellow academics to ensure its clarity and relevance, and then pilot tested with five of the original respondents who agreed to participate in the qualitative phase.
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Of the valid respondents, 33% were employed in organizations having less than 1,000 employees, 42% were based in organizations with between 1,000 and 10,000 employees and the remaining 25% in larger organizations with over 10,000 employees. Whilst the responses were also found to have come from a wide variety of industrial sectors, four were particularly well represented; manufacturing fully transcribed, and a sample of these was returned to the interviewees to ensure that the process was accurate and free from bias. The interview transcripts were then imported in a rich text format to NVIVO, which facilitated the coding, editing annotation and analysis of the transcripts. More specifically, having applied a set of standard codes across all the to the interview transcripts, to ensure that common themes were treated equably, a hierarchical structure was created, by using 'tree nodes' [Gibbs, 2002] , to group related themes together.
Having coded all of the data, the 'variable-oriented' form of 'cross-case analysis' [Miles & Huberman, 1994] was applied, to identify richer patterns, with regard to key constructs, and the relationships between them, across cases.
Research Results
This section presents the research results with respect to each of the research objectives, firstly through a statistical analysis of the survey data, followed by a qualitative analysis of the follow- which to conduct the quantitative analysis, the primary selection criteria was that it should be able to cope with different levels of granularity. Consequently, we chose to adopt correlation analysis as it could be used to explore the complex relationships between the application of IS capabilities and process-level improvements in competitive positioning, at the level of the individual capability and process, as well as in their aggregated forms. To determine whether the effect of capability transparency and replicability on the sustainability of ICP, is dependent upon the type of capabilities involved, correlation analyses were conducted between the transparency and replicability of individual IS capabilities and the maximum SICP [columns 5 & 6] . With regard to the contribution of the transparency of capabilities, all are shown to be negatively correlated with the resultant degree of SICP realized: the lower the level of capability transparency, the higher the level of SICP, and vice versa. However, it will be noted that the effects are generally more significant for the transparency of the 'spanning' and 'outsidein' capabilities than they are for the 'inside-out' capabilities. With regard to the effect of contributing capabilities, that are not easy to replicate, a similar pattern can be discerned.
The impact of individual IS capabilities upon ICP & SICP
Consequently, based upon these observations, it is possible to conclude that the lower the levels of transparency and replicability exhibited by the contributing capabilities, the higher will be the resultant levels of sustained improved positioning realized. Moreover, it is possible to tentatively suggest that the degree of SICP will be greater in cases in which the success of an IS initiative is dependent upon 'outside-in' and 'spanning' capabilities, that are not transparent or easy to replicate, than would be the case for 'inside-out' capabilities.
The impact of IS capabilities upon ICP and SICP, at the process level
It was also possible to explore the relationship between the overall contribution of IS capabilities, to a specific IS-initiative, and the resulting level of improvement to the host organization's competitive positioning, at the process level [objective #2]. An examination of the data in table 3 reveals a pattern between the levels of 'total capability contribution' and the types of business processes being improved [column 3]. More specifically, whilst IS capabilities have the potential to deliver improvements in competitive positioning in many different processes, it is the operating processes, rather than the management / support processes, in which this effect is most marked. 4 & 5] , it can then be seen that the degree of SICP for most of the eleven business processes is significantly, and negatively, associated with the degree to which the success of the IS initiative is dependent upon capabilities which are perceived to be both replicable and transparent. Moreover, it is also possible to suggest that this effect is generally stronger for the operating processes, than it is for the management/support process.
A qualitative analysis of the Competitive Impacts of IS Capabilities
Together, the results presented in tables 2 and 3 indicate that IS capabilities have an important role to play in initially leveraging an improved competitive position, and then sustaining the improvement, in circumstances in which the capabilities were perceived to lack transparency and replicability. To explore these relationships further and to test the presence of a causal link, as well as the direction of causality, the interviews explicitly explored the determinants of ICP and SICP. Background information on all interviewees can be found in Appendix E.
'The capabilities mentioned were essential in enabling us to gain the advantages we did from the system… you can't simply implement a system and expect it to give you an advantage… I don't think we would have gotten the advantages we did without them'. [23]
In addition to confirming the existence of a causal chain from the presence of IS capabilities through the delivery of IS initiatives, to the ultimate realization of improvements in competitive positioning, the adoption of the qualitative lens also provided important insights into the role of specific IS capabilities. For example, when commenting on the role of their IS-business partnership capability, one respondent [6] Another respondent [5] provided the following clear example of this relationship:
'Our work booking system is quite a simple system, but its sustainability is really coming from our ability to identify the need for it, design it, develop it and implement it. For a company to replicate our ability to do all these things would be almost impossible. For starters even if a company did identify the need for it they would not be able to match our investment in innovation and the development or our infrastructure.
When pressed on which was the most important capability, in terms of sustaining an advantage, many respondents highlighted the importance of 'outside-in' and 'spanning' capabilities, in particular, when it came to sustaining an improved competitive position. For example, with respect to 'IS-business partnerships', one respondent commented:
'It would be very hard for our competitors to identify how our IT department worked with the business side of the organization….The way IT staff work with the business is deep rooted in the company, it is a culture that has built up over a number of year's with no one set way, just the way that works best for us'…… 'it's certainly not something our competitors could go out
and copy". [19] In a similar vein, another respondent [5] highlighted the uniqueness and longevity of his organization's 'market responsiveness' capability:
''We have made a significant investment in innovation, and this is not something that our competitors can go out and buy, as this ability has taken thirty years to develop and build into our culture: we constantly strive to the market leader in terms of IT".
Whereas, the importance of the 'inside-out' capabilities was also recognized, particularly with respect to the initial attainment of an improved competitive positioning, it was felt that as they are generally more transparent and more replicable they have a less significant role to play in terms of sustainability. As one respondent noted when reviewing the importance of his organization's 'IS infrastructure' capability: 'I think it would be obvious that in order to implement this kind of system that you would need a fairly competent IS infrastructure so our competitors would know that we have a good IS infrastructure in order to be able to run it, but they could easily hire in consultants to tell them what they needed' [16] . In a similar vein, when commenting on the transparency and replicability of the 'IS skills' capability, another respondent commented:
'employees know what an acceptable standard for IS personnel is, and how it can be attained, so there's no great myths behind it' [28] . 
Discussion: Contribution, Implications and Limitations
This wide-ranging study makes a number of important contributions to the information management and strategic management literatures. The aim, therefore, of this section of the paper is to clearly identify and critically review the nature of these contributions, before articulating the study's implications, limitations and areas for future research. have provided many important new insights the role of IS capabilities in enhancing organizational performance, they have been extremely influential in the genesis of this study.
However, because these effects have been measured at the enterprise level, such studies can be criticized because they have not been able to demonstrate any direct causal linkage between the application of IS capabilities, and the delivery of improvements in competitive positioning [Ray et al, 2004] . Against this back-drop, we chose to follow Barua et al's [1995] and Piccoli & Ives' [2005] advice by using individual strategic initiatives as the unit of analysis to study the competitive impacts of IT. In so doing, this study presents new evidence that it is the effective application of IS capabilities -to the design, implementation and operation of individual IS enhancements -that has the potential to deliver significant improvements to the organization's competitive positioning, as measured at the process level [see figure 1 :
Moreover, as this study has broken new ground by exploring the impacts of IT capabilities at the level of individual IS initiatives, it has been able to provide some important new insights with regard to the areas in which improvements in competitive positioning are most likely to be attained. Broadly, it is has been shown that it is the operational processes that map onto the primary activities of Porter's [1985] 'value chain', in which improvements in competitive positioning are most likely to be realized. One possible explanation for this is that systems applied to operating processes are more bespoke than their counterparts for support processes, and are thus dependent upon a greater number of IS capabilities. For example, the need for a new accounting or human resources system would almost certainly be satisfied through the purchase of an off-the-shelf package, whilst an IS for production planning and control may very well need to be tailored to an organization's particular operational requirements.
Another area in which this study has made a significant departure from the extant literature [see Indeed, the results of the qualitative element of our study have shown that it is the capabilities that extend beyond the boundaries of the IT department, which tend to be less transparent and easily replicated, as they are based upon complex relationships between a variety of stakeholders.
In their totality, these findings offer significant new support for the argument [Galliers, 2007; Porter, 2001 ] that it is not the introduction of information technology, per se, from which improvements in competitive positioning are likely to spring: organizations wishing to leverage improvements in competitive positioning, must invest in, and be able to effectively apply, an appropriate portfolio of enterprise-wide capabilities, to ensure that they are better able to conceive, develop, implement and above all use their information technologies [Wade & Hulland, 2004] . However, it must also be recognized that such capabilities cannot be conjured up at short notice, but will require careful planning and nurturing over a protracted period [Peppard & Ward, 2004] .
These findings offer a number of important implications for managers within the business community seeking to deliver improvements in competitive positioning from their investments in IT. For example, the results of this study suggest that success will only come through a long- (see table 1 ), have typically sought 'external validity' (the ability to generalize), at the expense of 'internal validity' (the ability to demonstrate causality). By contrast, as this study has explicitly adopted a research strategy which primarily sought to shed light upon the nature of any causal relationships between resource application and organizational performance, some compromises have had to be made with respect to the generalizability of the results. More specifically, we believed that the only way to ensure a reasonable response rate from a highly complex, in-depth and commercially sensitive questionnaire was through the adoption of a 'convenience' sample.
However, we believe that by securing a sample that was varied in terms of organizational size and sector we have managed to overcome some of the typical problems associated with 'convenience' sampling. Moreover, by introducing a significant qualitative element to the study, 
Appendix C -Questionnaire Structure & Variable Operationalization
The questionnaire was organized into the following five sections:
 Background information: Respondents were asked to provide some background information, primarily in terms of their company's its size and the industrial sector, in which it primarily operated. Moreover, respondents were asked to identify and briefly describe the IS initiative that they had chosen to be the focal point for their assessment of competitive impacts. Although the 'IS initiative' information didn't play any role in the statistical analysis, it was envisaged that the simple act of providing an explicit description would help the respondents to ensure that they were clearly focused upon a specific strategic initiative before they attempted to answer the remaining questions.
 The contribution of IS capabilities: This section of the questionnaire was designed to evaluate the extent to which the host organization's IS capabilities had contributed to the success of the respondent's chosen IS initiative. To this end, respondents were presented with a generic list of eight potential IS capabilities, based upon Wade & Hulland's [2004] categorization. For each capability [see Appendix A], respondents were asked to estimate the extent to which it had contributed, using a five point Likert scale, running from low contribution, through to a high contribution.
 ICP of business processes: The key purpose of this section of the questionnaire was to determine the extent to which the respondent's chosen IS initiative had engendered an improvement to their organization's competitive positioning, and the extent to which this improvement had been sustained. For each of these eleven processes [see Appendix B], respondents were asked to indicate how their organization compared to its competitors, both before and after the implementation of their information system, using a 7 point Likert scale that ran from very competitively disadvantaged through to very competitively advantaged. For example, if a respondent reported that before the introduction of an IS, a particular process stood at 'level pegging' [Likert =4] with its competitors, whilst after implementation, the same process was 'very competitively advantaged' [Likert =7], then the process ICP would be 3.
 SICP of business processes: Having estimated the extent to which the chosen IS initiative had improved the host organization's competitive positioning, with respect to a specific business process, the respondent was asked to estimate how long he or she believed that this ICP had been, or would be, sustainable. To this end, a fairly simple, yet effective, seven point scale was utilized, that started at 'one year', and progressed to 'seven years or over', in one year increments.
 The heterogeneity of IS capabilities: Having captured the extent to which the success of a specific IS initiative was dependent upon a range of IS capabilities, respondents were invited to record the degree to which they perceived each capability to lack transparency and replicability. For this purpose, two five-point Likert scales were created, ranging from not very transparent, through to extremely transparent; and from not easily replicable, through to very easily replicable.
Please repeat this procedure for each of the following processes: Please repeat this procedure for each of the following capabilities: Your organisation's ability to share information throughout the organisation through effective hardware, software and communication platforms
View Help
The ability of your IS staff to understand and use the organisation's hardware, software and communication platforms
Your organisations ability to anticipate future changes and growth, to chose platforms (including hardware, network and software standards) that can accommodate this change and to efficiently manage the resulting technology change and growth.
Your organisations ability to provide efficient / cost-effective IS operations on an ongoing basis. View Help Your organisations ability to manage linkages between the IS function and stakeholders outside the firm i.e. the ability to work with suppliers to develop systems for the organisation.
Your organisations ability to undertake strategic change due to changes in market conditions through the rapid development and management of IS projects
Your organisations ability to ensure IS development plans are integrated with organisational functional plans, and is aligned with organisational needs.

Other capability View Help
Please attach your business card if you would be happy to participate in a follow-up interview Thank you for completing the questionnaire
